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18535® S^Sg. ddii(d£sdo £od§ §°d©& dpp a u°5°d p^§ 
diSoad a^e^odo ©d&ooa. ©o©^ C3°aa ^(d;td©o d6€®doi5 5®p> 

diidg©o dcoSgeo n° §®d t 5 d© adn° spc^ddo. 

©dododSit do6§°a^ ddoe5°©o di°<s° do°di£§5® pjRFpii. 186115® 
a o°5°?d p^sa ^&3°a d&idia a ad &>d§ a§gp£3°di. i870©5® 
©©°od3 a©^_ dpco d©°d)E§5® doita. ©d°od a©°od3 dpe5 (5°3P 
$i°do dod3 d©)d©§ ©g°do ©o5©?odj°ox. 

a©o 5d^©o^ ©a lid p^d©o (5°dPd® ad^cp dsdi°dp). d>8 
di°do ©d3 dpt) §);?5©o $o°ao £od £§ao^ ©dtdo5°©a)d35®di ©dodda. 
(d 0 ©^ |)^e^> Sd3 d©^ s)°dp)rs° dodpo© n°a ©°^§ ©od ©dip) 

do ddi.) 

©© i)d o°s°d dg^S©o dj°cp ©d©d 50 ©did)© cpd^ap. 
©odi5®di° ddo dod>5°© S°d^ dodooa. ©Slid o°s°?i ©dip) 

24 * ddiitdp) 6®di6^ d£§d ^ddodo 


di°CP did 6 ©oco^ 2 adopi dodooa. ©oi5 a 
dtO^j 5°oi adi^d. 



©o©^ o° 5 °?b d^ 4 ^do £od ©st do^ ©dd ©odip) d^ 
d?u°i lida. ©°^ ©°<;d)o 15 ©odis°©o dodood. S© saood©o dd 

d6da°eaio 5 ©odie°ei o°5°?i ^i^S d^, S© Sdood©o d?3^_ lid 
©odip)©o ddiiidp) 5®di5^ ad^?u° ^aodddo^ doa°o°? ddcoid do^© 
didoa ddos°©o d^coi. ^°gd^©oS5® ©°^p ©^ dddo^5® ©c°ofi 
dd'iO dpido a ddodo doS. 

ddii(d dcp)©i ©^a "ada ©cdii^o^ ©ds°do 

e^di. didii(do5® © 05 ° di©p§ <§!)© ey)Sj°^©°©i d?3^_<&Si° n°a 
(ddis°a§ do°(do Ss saood©^) ©a^3 d?3^_iicp ©odip). 

lid lid ©s°o°^ 5°do did ddiiidp) n°©op)5® aa^aaid ©5°o°©o 
di°C3° S°didie5°Oii. 

19385® diio ©5 25d d^©i ©i|is° §°dii^ ddd Sd©o ddidi^a 
ad n°©° a§ 5 ©didi© Si°dp) p)^_a ^d dASod. C3°a s°©°©o (fins) 
d6o°a§ ©didi^a ^p>. Bodi dpodp) a®s°©§ ©oaodia pj^i^oco. 
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Ld cSSg)£) 6u°a ©oa6 $)U°dbQ dQ€ B $F3° ; 3 0 o 8oS°dd © 

6 aa dj°b >o£>. es>33 © 6a S°sSd^ Aa £§,§£) a?J. aL^H (1897-1968) 
©6 «3°(a6e|§ dobod. ©£> $od 6 3°0<!§ ©6 8pS 6a €9?) €9eld9 aodo6 
tbQotpdd. 70 £o©<±bS agao o&°i5£c§3 de 6a ©o<a8oa ^oxioS ©a 
©oa&p ©^9^^ spSo. ©ep <S°8§a 6a aa^rp cpa^©aa© 

£p&&>do. 

©o^odS 6a aasb'fe ep(Ae|rp ado9§®aoa §§6b) ©(§95° 

©OeP £PdSo€Pdo9. ©o D odS 6a 5°6§^ eia§ dsado Idtebod ©6€°©9 

eo 

sacj^db. 

s°a © 5od96 8o dd iaaod5 8599d5o bndc o s°ddo§P ~bdn° dd 

^ 0 o 

&6d3dc>. 1952 d~b 08956® ^96® &k5 6 S'>o<§ 3d 5°8§oa. 1970 a©° 



bndn°d$5§ spcsaa^orp 6 a (J)°oep££ QododDodD 60 cps° 

©epo (5> 6 a © 9 a D 8 s°o 9 o. ds eps 6 a ©9 ©o<a 8 oa s^as^a^ s°a 9 . 

©a a 96 ©cbab apcp s^ab. © 0 x 6 ©a 1000 ©cbfb© s^sos 5 

S' 5 { 59 ^ 93 ° 099 . izsdodnn 0 g 9 § a^ 099 . 

300 a 9 © 859 a a^ (a^o coa 99 (cpa^ aaa 6 © aoaa aaaa 6 © 

epabS® fcd 9 ® 5 °oeI ©ad 3 . ©o£b 6 spd 3 a a 6 aorp ddo&d a 8 -g®§o€P©a 

oo eo 

^ia 6 a ©9 ©a 9 a 96 spd 9 . 
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❖ aacotaa*) (aaoao 


5. ^oCSex) - Sotfsaex) 


^pSoesS aa^doa esoaa a so c&^j aa& aao9(a> aa^ 
dQ^bos 6 ~ddn° a£o 886tf6a9. ©a^aa^cp aaxiaos® rp©°©9 aaaao 
aooa ‘aarp 6ao6 6ab. ©0906 ao&> d9®aba> aa9oi&od9® epsb aoa, 

cpa^_ &>§ |9§ ^cbdo €P©° l^s® &pab£ba^ aa. ©oa acpa 

6a©o ©a ta^^os® s®^os® s©9a9oa ©06. 

©o° 6© §°6 §°©a©o §dodDFj^d (cpa§ a&o aajeboa) 6a©o 
(a^a Soe^© aa s®a9 ao§® <§©oa9oa. s°a © ia6^a Soaba)© 

ao$^ l^°o^o«® aa99ia^ ©kebab <a©o dioa^ 6 p^) 6^9©9 a©° aodp<3p 
^£)a9.aa9a aa© 6oa a9oa aao ao^® ^aa9 aa ^a6^a aoa9^j)© 
aa <s®a9 §°a6 aas 6>e3a aas as^p ao6 ep^oaooa. 

a^adS (.aaoa cacoaos® a §°a a8eopa9o aa^oa. 15906 
^(a^a £s °<5 ©°or>5p6 (1872-1946) -^(eb eso^oatpaoa FbQobd'b'fi 

aasa aa9&^6 tacsaa^oa® &^a9. s^aa9 aoas &°^6 ©6 a9S® g9o6 
^°sa ■s'la^a §oa aa6€°a9. e^a a^dsa^oa 6aon° ap6 aa9cii 
laspasa^^aa^a^ © a^dsa 6aon° aoaa9oaa ap^6 aa9a9^u^a9. 
© aoaa© a© rpas® -a© aaorp©9 ^)aepo9o. s°a © aaorp© s°a^) 
aoei aa^ao6 ©a aoaa. aa§ aaaoaa>. ©o°od3 ©lep^poS 
i_aaoaa©9 ©odp69. 
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©p©op©o ©© ©©orpSil spgib&p, ©SSS 6 ^© ©3dxp ©o© ©edo© 3§ 
^©si^ePcco. 5°0 ©(epi?Po5§ SoS© £)&}_ £)©}_ ©©orp©o © ©^ c5$)©i£ 
(©d5p£§©p S)S?3° ©©S®©o ©&©>©m3 3 ©©d£ ©ogbePcxo, ©o°©©©o 
3o©3ePcx>. 

a©°od3 ©(sp£po© (S5©o©©©0 £©a3p©o£) e8©°o©tp©»©0 rb& 
©to©©X)^d3p ©&>©o;p)©d ©°ori3P^). © (S5©o©©©0 L ©joaaorp £>©£§ 
(o5©8^©b. ©S L 83©°o©tpSD§ ©A© s5u°©i©©o 3o©)ePoco. ©©= 
SSfi 0 ©)© ©joaao sd<S 88©°o©cp£d &0§0 ©S>©©s°cco. SSfiASyb £>©&) 
©d3 a3epo©op£b <0dx> 3©& ^oS 6 ©eo;bo£bodp©b. Sc 6 ©© i5©o ©cotG 

eo o °- ^ ^ o 

©&>© ©joeso <Do©f3©dS ©©>sp© ©8A ©OpS ©©^cp 0 ©G £8©°o©rp£D 
<0o© ©p©oS 6 ^oS 6 <§cq©ooQ. 

— o 

©dx>©oG ©©©c 15 ©^ ^s^dSpGo©) 6 ©p©o ©o©;p d^dfoGoG 6 
&©cx3pA^©) ©&)© ©ep ©p©o S 0 ©^ (S5(§c3©b^) ©p©3p©;6o (ranging) 
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❖ ©©»(©©) d 6 ©)^ ©£§© (i>5©o©o 


©odp©o. ©a ©©©©o© 6 Sound Navigation And Ranging (©go *5© d5p?5o, 
©p©©p©;5o) i§^©3 ©&>© cp©^ (SONAR) ©odP©x 

eporidP^ ©©"©G© ©8©©o s5QSS£ko 3oc§ 3x>©G (©Go© 
d5x>©o ©oxs^oxoS. s°© s^jpS© ■3 D o©d5x>© (Goipaajpo ^Go ©pcp 
dP©G©X). 

©s ©(ep£Po£ (G©oGGo© ^5^co|C5S0 ©GCbfb 3s£)§ Fb8 IdG©^©} 
(G©oGGe» S8A 3©}G GGodfbo sdG ?S^co(d32^) S 6 ©) ©o© 6 ©o©;p 
^d3C0©X). 

CP© S^GS^JP £>G£ (POO dfco©)OGP, &d|> |3§ i3©b&OGP ©G)CO 

GcSa&>ex> £a©^ ©3 ©(ep^PoS G8©u°©}_ ©S i3© £o©ii xPco cp8 
ird^>FJ° J©^co(C5s^f) G^o© 6 Sex«&o£). 

©ep k^^pS© ep<£G 3x>do3x>GG GG ‘SdGcGpS’ ©^ L a s6)5 Ld. 

eo © 

©Ge5o saSAoGo&J (^GGfoS (1868-1934) ©^ ©3°dGG P|GcS©§ 
L ©©(©3)G ©©>®GG 3£>)o£>. GGx>(GS3) 88©°© doo& s3orp©o SdGGGx) 
©0 ©©<& ©G®GG. ©ep &?dG ©orpGo© 6 (GGoG dGoGoG 6 es©^© 
L&o£) © cS^o ^30& ©3^0 S 6 ©)^^ ^-3°© ©beso 
dfiz>5 ©S 6 ©^. 

Sj®© 5 ?3CPOeP©0 ©6§o dd^o &>d3d5p5 ©© co. 1922S 6 cpO 

q w. w.e) 

©©co(© ©5 p©o ©©o^©ooxgo8. s°0 s3^©o ^°©©0 ©^©S 6 ^ 

©©o ©oxgoS. ?5©co(© 83003 s Oesorp^ ©orp©o ©p^ ©©©pesp©^ 
©0?: ^)o£>. s°0 Oo© ©&gS5 ^©©pesoS 6 ^>o©oi5 cpO^S0§6c©ocpO§ 
© ©0rp©0 ©?3^ d&)d ^3©X) ©^)©io£). 



?SsSx>(d5 ©5 p©io ^°rb©b^o©t3^) ©p(©o £od3c © p 5 ^°©©©t^o S®©dO 
^^pS© 6 §°co?Sp sSa^oS. © §°©©co 3§P|?5 ©©eo ^°©©©t^o ©d©oOj 6 
©^rpSp^O ^^^©orp ^p^€°cxo. 

©o©^©& ^(^^©©o Sio©3Stoo©3n° ^°©©o ©to&fb ©©s3©3S^rp 
^O&OO©^ ©^3©30&P ^€P'i©3. 5°0 &)^C©p 5 £8©lb^ §°©©© ^© 

ZJ no 

©dPodSI ^oS©®?o^ico|C5o ©o©^ ©©^eP©o ©0^oQ. 1925 ©ep 

©dPodSI ©©»(©o dodgS 6 0 co©)^p L ‘ib© ©©^© l^£§ ^o©0 S0R)o£). 
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(88odo<£® 86^3 (Jteso©©^ S© sfcd^i), <8<d) <Ddg8£) <§©808. 
S©^ 8)d£g ©dJj;od3I d&do (mid - atlantic ridge) ©8 1bd>. 



Sb^ &&go&5 StoSo 


k^^pSS® ©dd)S°d ssSIbS S 0 ©!^© 8 © da So^g ©dJj;od3I dbdo 
©&pod3§d® ©dd add 88 x>(p°©S®§ 5°d£)&sb 6 dboS©, ©od>d> © 8 eo 
< 3 °© tDd) Sx>$£ dtodo € 9 ?) S^oc? 5 ©© ©dSioxgoS. 

©Oil 5°69. ©©“dii £>&»(£> ^OO &>OiS S3d^53°CO oD§ e5^d3o°, 
© ^^©o £i®g|8 (^°os°co d^c? 5 ^j)^_a». 

da i5®<d>©o ^8©o S8x>(8 ^^©od® d®<d>©o s°^>. ©© (8n°dS)8, 
s)°dS 8 , 8 oS 3 )©o 3888 doS5°©o. a© 88co(S 6o°© 88 &8 ^u 5 ©^ 
c5$)©© © 82880 © ^fts^dioiipcco. 
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8oS8 (88o8 cdoSo dd>53°d 88co(S ^do 0 ©^ 8o8od ^braon 0 
884©oa°d>. ©©# 8085°© 8©}d©)8 <5®d) Oo§® <§©8o8. 88 cq(p°©< 5 ® 
^qd ggQ iS 6 ^^ (J^odo 8S82d3 88!*>1 82868820(806® So8© v^SoesS 
©?5 828® 88 (tp°S$2^ 88 eg8s°do © Ibd) lb£3S 82S® 88) 88282^08. 

|d©| 3 ^)§ dj’do^adrp’ 1500 ©2|; d^doS® S^Scd? 3 ;^ &£§)© do^do) 
&do Sdd 8 6®38 80S80 SoS© i^Sosad 8 ©" 8 d 3 o 8 . do^Scd^;^^ 

o °- eo 

6^()©S® ©3 ©>88, 8§ra §°86® 88)8 ©oco8 6© fbs°S>. 1898 ? 5 oo& 
©8 ©8385° ©88d^o6® 808. da 8085°©^ “S^QcdPiU 0 ^ 80880” 
©8 Ibd). ©0S06® t^SoesS 88282g8)_©d i §od 6®38 (sb°os°©§ “^SoaaS 
6®db” ©0 Ibd). a8 do33°S)§ 25082^ So'doS® 8 d >3 8d6® 80S. 
©8 35,760 ©8282© 6®d) S§)o8oo8. ©o &5 6.75 |bdg ©^_sSr»&). 
© 83^2 8830°©) ‘t^SoesS 6®d2’6® 8220©i§ C 3 °© &>8 1.25 Sod £)d 3 
s)°8 (88£s°o© 822o8d2d2oS ©8)8j°d9. 



Soabogod® S^odeo, dSaSoeo 


19596® Ss'gei’ ©^ ^ScdodS 88 © (S'os 0 ^ 808 §°o8o 
6®i|8 ©oi3 36,198 ©S)d2©2 6®d28)_82S® (8c§€°©)_ 88282^08. 
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6. jdartersgofi 8 &<&2c!pex> 


6 6®8© 880© ©8o°©o a 2 d 52 £> 8888 }_ §°6 88 ©o 3 
6®||8 £o 85 ° 6 £ 8°cp £§8o°8©o &rp^ 85 p ©8}_ |8-^_ 38 ^ 8 ocp 88o£>. 

rf 3 o 6 ® ©8^8° s° 8 o 3 6®8© ? 5 oo& e§8u° 8©© ©8©o 

&c88©2 88<pp22. 19476 ® ©eg)(6p^ © 7 § &>£&ob. ;p 8 ao88o8 
58 |; 6®8 80& e§ep©© &8o©. ©ep ?1 19526 ® tfepfjidSp ©^ < 3 ©Ii 
Ld 6 8# 6®8 8o<2, (J>eso©© §8o£>. 

©cooil ©ePodS 8822(8 e§sp©o EPdS 8 spe3 888u°© 8 oiS 

dj° 6 on° ©8 gsS 5 °©o ©8£^£s^d5pa22. 88 ©Spes 888u°©6® © e§sp©© 
88 -§® 8 ocp©oS 5 88i& © 6®86®§ 38 ^ ©gg£ sPePSStfesp^ 8 spu° 
8 °cpe 53 p - 5 °© ©ep? 

£>S® (8c35pe§>o88D7^ © 8 ©o 8c8p8i31b ? rp© 8 pcp ©° 8 e 28 © 
8 &g 3 Po 8 o £ 8 © 6 ® 8 ©© rp© 8 ocp? so^dSSox )^ 0 888 ©?^ © 8 ©© 
1620 (J>oeP 6 ^ §® 3 ^©S sp^ (SS 226 (1572-1634) ©^ 8 tb c §*&88 
©S^ot p8. ©£g, 88^0 £©!b e 588 8 © 8 © £)©£ 12 © 88 © 6 ® 86 ® 
s 0 ^)^ 8 &§ 9 o 88 ©rp 8 . 18016® o°8d5 ^)©S ©^ © 888 S p( 8 s 58 
©©8 <80(80 tod dbtt es© d o8u d 8© £©8©p 8. ;pdS©^9 ©© t988© 

^ o eo 

da asePoekpSb© ©s^Sd©^ 8(888 §®8o ©8^o£p8. ©8 spm6 dditb^p 
©S^©c8^§ ©o8§® ©08 8©'\8©o e 58 . 
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da ;3°£;p©^ 8<£!bo88o6® © ©8^ 8©} 8808. ©88 8fbo(eP©^ 
sp<S 88pes88 883 © 880(806® © £P©5°©^ (propeller) 8880880. 
s°© ©88 c8o(fP©}_ sp<£i§ 6®8© 88(_ rp© ©oeP 8°8o88£) 6 8oS. 

18706 ® 85 ^ 6 ^ © 5 ^ ©f 3 5°ej)©£©sp8 (science - fiction) 880228 
( 1828 - 1905 ) “8822(806® st8© s 5 © 1 ) 8 © ( 8 d 5 pss>o (Twenty Thou- 
sand Leagues Under the Sea)” ©f3 ©8g)8©28 S®88o u v&do. ©o 8)6® 
© ©$d^p 88 Esepo8<p©2© ^OjoS cp©§ ^>©^ ©6^o©8 8810(80 1 bc 5 
?Pd 3 ©S ©8 Tb£p8. cpoS® 8a 85880 ^( 8 s 5 < 8 ©§ fi°8) (j28ES>©£>)oa. 

©8 8§ 18866® (8o§ ?Pd3©^ ©8 t28l2d38) © s3© d o8!p8o |^d5 
(SdoS6® 885p6oxgo8. Si8 ep^do8© £08 8898208. ©oi5 888808 
1b 8) sprp^ 8828208 n°8 8P^6)8©8 68°8 ^8§®8 cp8§ 888 8§ 
88pocp©. ©022cP 8 p8 t?°Q ©0228 8Pg6>8©<§® 8088 

8888©8. 

8 o 8 d 3 (8808 822806® ^° 6 ^ 8 (_^' 3 0 ©^_sio 88 o 8 88© d o3cp822 
©8 5P88 o (J^° 8 o§)o£PQ 22. 

B088 (8808 82280 88sp8 &csod§ tod 88^"l2 88© d o8o°8co©8 
88p8^"12 ( 8 d 52 ePj_©o 8 co 8 ©d 5 p^o 22 . ©^88 8§ 8C>) 8P^do6©8 6©°8 
^88^ 8^ 8088. ©880^ ©eao 88©°o8cp822©2 (nuclear subma- 
rines) & 6 s°oo Sd36® 8o88©o8eP022. 

82288228^ ©eao s3© d o8o°88 ©88s° 19556® 888© ^8o8. 

a o 

&8l ?PdS©f2 ©f6 "& 8 888. ^i 6 8 c 8 d 5 ’ c8p8c8^ 88 82288228^ 

e 3 E 3 

©eao 23 ©o 8 cp 88 19596®8, Sio8oS 19636®8 86^o£Poco. 

©Q^dSI 8822(8^) 808 is °8© ©888 8 ©eso 88©°o8!p822©2 
8 c 88 o£PQ 22 . §° 8 ) 022 ^ 8^SA8 38 ©© £)d 5 ®o 8 ©c 8 d 3 § o°8ocp 

( 88 P£§ 0 £P 022 . 

8p8op©o 88©°o8!p822©2 ©co2^ 8310 ©88© ( 1 . 588 ) 888 
8°8j)8 s°© ©eso s3© d o8cp822©2 sios 0 6®8§ S°82}8s) 6 8©8). 
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Si&ep S$)o Arp Aax>(AAd5^ AdfgiAA §®3o d°d£rp© d5paAex)A 
Apcp 83d3A)eS ip aa^oa. spdSS 6 3oA<Sa ©3o5A^ l&A\S ^(A^A £Pc3S 

tj v - Qj \«_0 D PO 

aad3S> 1)1) (1877-1962) aa^oaaa. 



cx5do.cdS).odS). o59©oS) 3ooe5£3 €9eao ©c^oeSoaSo 

O 


As d3o(Ao A°orp Ao<S L A&g. sjoS. ©oda^ stAd3 a^&jApe^ 

aAs°d3. cpa A®Aex> 1.5 ©oA^© aooAo aodpcxo. sp^Ao 54 

©oA)iPex> Aodx>c>a. SDdb^f) 2. 5 teA^ex). "AA £)d3 Sod i§ex>eaA}_ AA 
Aoo<s &a> aa» epea§ Ad3 aos^epda. a s°d5roo iSAarp © epda 
sail ©odas 6 aa^AjAoA?© epda <§aa|5. © a®Ao ^don° Ax>aa AAx>[A^ 
^oo &>A AdAAboa. 

iii) cpa§ sps^das (“s 6 ^ sdoS”) ©a ■&&> i:dpdA. 

1934S 6 iii), ©AA AA°Ad3da Ad3f5 epA^iS 6 £s°ko, As dAolAcxS 6 
3,028 ©darb© ^feh AAA) 3?PdA. 1948IS 6 spA^ ©oAAdP') ©©SoA 

eps^dasa dp^oaoa ©odas 6 4,500 (5/6 3>&^) ©daA)© ^ea 
aa& Ax>arpda. cpa a<a 3)A rp&*> sale s^s, a^issa s°oa AASdAos 6 
© Ad3A £>Ad3 £>d3 is°6o<tf SAbrpcS a3©s§sp©A (AA^orp Ap-PdA. 

2S»i)'iS 3>rp Ax>aa©o ^WdA. s°a 

Q-qJ Q_ 

as epsa^esaas 6 r^AoAAaaoa AAcgoS. 

ao§® d®ea§ a»aA ssa cpAoA& ©a a§ o°a© 3°#ao 5°5 ps. 
©a§ as°5 ©;3 -^ia^as ( 1884 - 1962 ) aqcp © ©s 6 ^ 
aa^oa. 1930 © 3x>Ad3 ^pAos 6 as as°5 rp© ex)AA©§ asa, fb©o 

❖ AA»tAA) as§a (AA 0 A 0 


3x>Ao &>a As epsa'idaas 6 
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1 930 esrSoig 1 1 <6 £>©c&>o 8§8§, &SS> sp§S, sp©o£cj5o6 

^aa Aoa 6 © d ©a> 6 Apda^a ©ocAxiAooA©^ "a s)°a© aa& ©o&5 10 
3>a a«a§ es^apoAAarpda. © a^orp 27^«a i^s^aas cps° 

o — po — o * po eo qj 

©S^ocpdA. 

1933I5 6 a a^A 6 [aaoA aa^S 6 (Chicago World's Fair) as°5 
iii ) a Aosao&^da. cpois 6 as°5§ as^aPjoa a^s'SA a-g’s 6 - 
^ao esda§g. - lacaprSotPoa^ es^aa aa^oa. 

rpSS 6 s3op^ 83daco SdS 6 Sop^ aoda& ^daApAda? 

PO 

cpoS 6 spS^^d (bathyscaphe) <ss7j §°A ^°d$a o ao^£pa§ aa(Aaoo€Pda. 
^ spS^^S 6 ^oda a^prpco aodpcco. |3 ^pAo Aitoep 

^aga ^pAo. ©odas 6 13 dp.go&co ^odpexo. sp^s 6 aa^odo^s 6 
rp^p©a ao<& ^otooa. rp^as S^A^^a^aa. aasA |D^prpa^ 
ap(iio a^'fe ©a ib§ ^exiiaoa. 
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